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RETENTION SYSTEM FOR SAFETY
HELMET

RELATED APPLICATION

The present application claims priority to, and the benefits
of, U.S. Ser. No. 60/557,093, filed Mar. 26, 2004, the entire
disclosure of which is hereby incorporated by reference.

FIELD OF THE INVENTION

This invention relates to safety helmets, in particular
improvements in the retention system used to adjust and
secure the helmet to the wearer’s head.

BACKGROUND OF THE INVENTION

Helmets for head protection must fit a variety of head
shapes and sizes. Once a helmet 1s adapted to a particular
wearer’s head by customizing or adjusting cushions and
pads within the shell, straps attached to opposite sides are
secured at the wearer’s neck or chin to keep the helmet from
falling ofl. Several refinements 1n retention systems for
helmets, particularly mountain bike helmets, have been
made 1n recent years. One such refinement involves an
articulated member at the rear of the helmet, which contacts
the wearer’s head beneath the occipital region and thereby
improving the stability of the helmet on the head; see, e.g.,
U.S. Pat. No. 5,659,900. This articulated member 1s retained
clastically to the shell of the helmet, while a mechanically
separate chinstrap 1s used to hold the helmet on the rider’s
head. This system improves the stability of the helmet, but
requires the wearer to release or stretch the elastic strap
holding the articulated member each time the helmet 1s put
on the wearer’s head. In other configurations, the articulated
member 1s positioned by a spring element against the back
of the wearer’s neck; see, e.g., U.S. Pat. No. 6,425,142, In
all such cases, the fit 1s not especially secure and/or 1is
adjusted separately from the chinstrap each time the helmet
1S worn, an iconvenient operation.

Another approach utilizes a stabilizer mounted 1n the rear
of the helmet to engage the nape of the neck of the wearer;
see, e.g., U.S. Pat. No. 5,794,272. Secured by the helmet
retention system, the stabilizer 1s attached via a strap to the
chunstrap at a point below the wearer’s ear. This allows a
wearer to adjust the straps for his or her particular head
shape once, and subsequently attach the helmet only by
means of the chinstrap. When the chinstrap 1s released, the
stabilizer 1s able to move rearward, facilitating removal of
the helmet. When the helmet 1s to be worn again 1t 1s placed
on the head with the stabilizer in the released position, and
the chinstrap 1s then attached to secure both helmet and
stabilizer.

While this approach requires one adjustment and then a
single attachment action for repeat use, the adjustment for
different {its 1s not easy. Moreover, the stabilizer 1s secured
by connecting its strap to the chinstrap below the ear. This
configuration 1s inconsistent with the most desirable ten-
sioning direction of the stabilizer, namely, forward and
upward against the head: pulling downward against the
chunstrap 1s not the preferred direction, and the attachment
point below the ear provides limited resistance to forces
tending rotate and dislodge the helmet during use.
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2
SUMMARY OF THE INVENTION

The present mvention provides a forward and upward
tension to a movable occipital lobe element while allowing
the wearer to easily adjust and release this tension in
conjunction with attaching the helmet with the chinstrap. In
the present description we refer to any such articulated,
pliable, hinged, or otherwise movable shape at the rear of the
helmet that contacts the wearer’s head (desirably beneath the
occipital region) as a head-retention element.

In order to put on a helmet that imncorporates a head-
retention element, the straps or securing means for the
head-retention element generally must be released. This 1s
because the head-retention element in 1ts secured position
matches the undercut portion of the back of the head
suiliciently to reduce the size of the opening in which the
head 1s received. In accordance with the present invention,
when the chinstrap 1s released, so 1s the tension on the
head-retention element; and when the chinstrap 1s tightened
and snapped, the head-retention element 1s tightened. This
simultaneous action i1s achieved by a novel geometry 1n
combination with a suitable attachment mechanism. In some
embodiments, the chinstrap 1s able to tighten and release the
head-retention element because 1t 1s routed through the
attachment mechanism at the side of the helmet shell and
then back to an attachment point on the head-retention
clement. The position of the attachment mechamism at the
side of the shell can be varied according to different helmet
attachment designs known 1n the art (e.g., single strap or
two-point Y™ attachment), but by properly positioning the
attachment mechamsm, a strap between the attachment
mechanism and the head-retention element can provide a
tension for the head-retention element directed toward the
frontal point of contact between the helmet and the wearer’s
torehead. This provides a secure fit.

In using a helmet 1n accordance with the present mven-
tion, the chinstrap 1s adjusted once to fit the size and shape
of the wearer’s head. This 1s done by placing the helmet 1n
position as described below and adjusting the length of the
straps by conventional adjusting means, e.g., a friction or
toothed buckle. An advantage of the present invention 1s that
the chinstrap works equally well secured at or below the
chin. Repeat use of the helmet by the same wearer requires
no further adjustment. When the helmet 1s to be put on, the
straps coming from the opposite sides of the helmet are open
and there 1s no tension on the head-retention element. The
wearer places the helmet on his/her head. The wearer then
takes each strap 1n his/her corresponding hand, pulls down-
ward, and attaches them at the chin. This pulling action
slides the strap within the attachment mechanism and tight-
ens the head-retention element at the back of the neck.
Hence the familiar action of securing the helmet against
upward forces with the chinstrap also tightens the head-
retention element to secure the helmet against rotation
(particularly front-to-back rotation).

The ensuing discussion focuses on the geometry of a
two-point Y™ retention strap in accordance with the mven-
tion, but 1t will be appreciated that this represents only one
embodiment of the invention, which 1s amenable to numer-
ous configurations—e.g., 1 conjunction with a full helmet
having only a single retention strap. The retention straps are
similar and symmetrical on opposite sides of the helmet,
coming to a point of contact at the wearer’s chin and joined
by a clip or other releasable attachment device known 1n the
art. The geometry of the retention straps on each side 1s 1n
the form of a *Y.” The middle junction point of the “Y” 1s
fixed by a clip or by sewing the straps together such that they
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can flex, but cannot slide relative to one another. The strap
that passes behind the wearer’s ear 1s secured to the helmet
by conventional means and holds the rear of the helmet
against the wearers head. In a full helmet with only one
strap, the rear strap 1s not needed as the maternial of the
helmet shell itself rigidly attaches the rear of the helmet to
the point where a single strap can provide a downward force.
This single strap, or 1n the case of the “Y™ configuration, the
strap that passes 1 front of the wearer’s ear, 1s routed
through the attachment mechanism of the present invention
to provide two functions: first, 1t secures the helmet down-
wardly against the wearer’s head; and second, 1t passes
through the attachment mechanism and then back to an
attachment point on the head-retention element. When the
chinstrap 1s pulled, a portion of it slides within the attach-
ment mechamism and pulls the head-retention element for-
ward and upward, pressing 1t against the nape of the wear-
er’s neck. When the chinstrap is fastened at the neck or chin,
the combination of the forward and upward tension on the
head-retention element and the downward tension on the
helmet shell provides a secure {it.

The attachment mechanism 1s secured to (or integral with)
the side of the helmet shell. For example, the attachment
mechanism may be co-molded with the plastic of the outer
shell, or may 1nstead be mechanically secured by rivet, bolt,
or other conventional attachment means. The attachment
mechanism provides a path for one member of the chinstrap
to shide as 1ts path changes direction from upward to
rearward. This 1s accomplished by surfaces within the
attachment mechanism that guide the sides of the strap, and
a smooth rounded surface over which the strap slides. The
attachment mechanism also provides a latching function that
secures the helmet downwardly once the chinstraps have
been joined. In a preferred embodiment, this latching func-
tion 1s provided by a parallel strap that rides over and
frictionally secures the main or head-retention strap at the
attachment mechanism. In another embodiment, latching i1s
accomplished by means of a pinching action that frictionally
engages the strap (e.g., by means of angular elements such
as teeth or a pin acutely angled against the strap) when 1t 1s
pulled downward and attached at the chin. In yet another
embodiment, latching 1s accomplished by a movable ele-
ment that binds against the strap after 1t has been adjusted by
pulling downwardly. Any of these embodiments or their
equivalents function to secure the helmet 1n the downward
direction. (Were the latching mechanism not present, the
strap that tightens the head-retention element could slide 1n
either direction. Thus, if an upward force were applied to the
rear ol the helmet, the strap could slide back, loosening the
head-retention element and allowing the helmet to pivot
torward, becoming dislodged from the wearer’s head.)

In a first aspect, therefore, the mmvention, comprises a
safety helmet that includes a body configured to receive a
wearer’s head, a chinstrap, and a rear head-retention element
responsive to the chinstrap such that tightening of the
chinstrap draws the head-retention element in both forward
and upward directions. In some embodiments, the body
comprises a crown portion, a forward portion, a rear portion,
and a cavity for receiving the wearer’s head, and the
head-retention element 1s located within the cavity at the
rear portion of the helmet; 1n this way, tightening of the
chunstrap draws the head-retention element toward both the
crown portion and the forward portion.

The head-retention element may comprise a stabilizer
configured to engage the rear of the wearer’s head. In some
embodiments, the stabilizer 1s engaged by a stabilizer strap
mechanically continuous with the chinstrap. In other
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embodiments, the stabilizer 1s engaged by a stabilizer strap
frictionally engaging the chinstrap. The chinstrap and the
stabilizer strap may be a single continuous strap, or may
instead comprise multiple straps mn a Y configuration. In
preferred embodiments, tightening of the chinstrap places
tension on the stabilizer strap that resists relaxation despite
release of the chinstrap. The tension may be maintained, for
example, by a latch.

In another aspect, the mvention comprises a method of
securing a safety helmet. The method comprises the steps of
providing a safety helmet comprising a body configured to
receive a wearer’s head, a chinstrap, and a rear head-
retention element, and, with the wearer’s head within the
body, tightening the chinstrap so as to draw the head-
retention element 1n both forward and upward directions,
thereby securing the safety helmet.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, like reference characters generally refer
to the same parts throughout the different views. Also, the
drawings are not necessarily to scale, emphasis instead
generally being placed upon 1llustrating the principles of the
invention. In the following description, various embodi-
ments of the present invention are described with reference
to the following drawings, 1n which:

FIG. 1 1s an elevation showing the right side of a
protective helmet with retention straps 1n accordance with
the present invention;

FIG. 2 1s a perspective view showing the attachment
mechanism removed from the right side of the helmet (with
the retention strap omitted for clarity);

FIG. 3 1s a sectional view of the attachment mechanism
shown 1n FIG. 2, taken along the line 3—3;

FIG. 4 1s a perspective view showing another embodiment
of the attachment mechanism, once again removed from the
right side of the helmet and with the retention strap omuitted
for clanty;

FIG. 5 1s a sectional view of the attachment mechanism
shown 1n FIG. 4, taken along the line 5—35;

FIG. 6 1s a perspective view showing another embodiment
of the attachment mechanism, once again removed from the
right side of the helmet and with the retention strap omuitted
for clarity; and

FIGS. 7A and 7B are sectional views of the attachment
mechanism shown i FIG. 6, taken along the line 7—7, in
locked and free configurations, respectively.

DETAILED DESCRIPTION

With reference to FIG. 1, a helmet shell 100 1s shown
from the right side of the wearer’s head (the left side having
symmetrical features and configuration). Flexible straps
102, 104, 106 form a “Y” configuration and are joined with
matching straps (not shown) on the opposite side of the
helmet and attached at the neck or chin with an adjustable
buckle 110 of conventional design. The middle junction
point 112 of the retention straps 1s fixed by a clip or by
sewing the straps 102, 104, 106 together such that they can
flex, but cannot slide relative to one another. The retention
strap 104 1s secured to an attachment-mechanism coupling
115 at a point forward of the wearer’s ear. The other upward
strap 106 1s secured to the helmet 100 at a rearward
attachment point 117 behind the wearer’s ear; engagement
of strap 106 to the helmet at point 117 preferably occurs at
the inside surface the helmet shell 100 by means of, for
example, a rivet or other retention element. An adjusting
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strap 104' slidably engages a head-retention element 120 and
extends forward through the coupling 115 and then down-
ward, where 1t 1s secured to strap 104 by means ol an
adjustment mechanism 122. When strap 102 1s pulled down-
ward, strap 104' slides around the coupling 1135 and, due to
the geometry of its path, pulls the head-retention element
120 forward and upward until it presses against the nape of
the wearer’s neck. When strap 102 1s secured to the corre-
sponding strap on the opposite side of the helmet and joined
at the chin coupling 110, the combination of the forward and
upward tension on the head-retention element 120 created
by strap 104" and the downward tension on the helmet shell
100 created by straps 104, 106 provides a secure {it.

With reference to FIG. 2, one embodiment of the attach-
ment mechanism coupling 115 1s shown separated from the
helmet (the night-side coupling 1s illustrated; the left-side
coupling has symmetrical features). The 1llustrated embodi-
ment of attachment mechanism 115 1s formed with curved
engagement surfaces 130, 132 that secure it to or within the
side of the helmet shell 100. Angular features 132 and/or
holes 134 are provided so that the attachment mechanism
115 can be co-molded with the plastic of the outer shell 100.
These features 132, 134 serve as a scaflold into which plastic
may flow during fabrication, thereby imparting mechanical
strength to the attachment. Alternatively, the attachment
mechanism 115 can be secured to the outer shell 100 by
conventional means such as by rivet or bolt.

The path of the retention strap through the open area 140
and over a smooth rounded surface 142 1s best understood 1n
connection with FIGS. 1 and 3, the latter illustrating a
section of a preferred embodiment of the right-side attach-
ment mechanism 115. The portion of the retention strap 104'
coming from the head-retention element 120 1s shown
schematically as 1t passes over the angled element 142 and
downward to adjustment mechanism 122 and attaches to a
pin 144. A second portion of the retention strap 104 extend-
ing from the middle junction point 112 passes upwards
through adjustment mechanism 122 and attaches to a pin
148. In using the present invention, the wearer places the
helmet on his/her head and adjusts the straps 104, symmetri-
cal on left and right sides of the helmet, by means of
adjusting buckle 110 to fit snugly at the chin. The wearer
then pulls downward on adjustment mechanism 122 by
placing pressure on the locking tab 150, thereby causing
adjustment mechanism 122 to slide downward along strap
104, pulling strap 104' due to 1ts fixed attachment at pin 144.
The pulling action on strap 104' tightens the head-retention
clement 120 at the back of the wearer’s neck. The wearer
then lowers and attaches straps 104 at the chin. In this
downward orientation strap 104 1s forced against strap 104
at the angled surface 152 of locking tab 150. This contact by
surface 152 cooperates with a fixed pin 154 to frictionally
engage straps 104, 104' and thereby prevent strap 104" from
sliding back from the position obtained from the tightening
pull.

FIGS. 4 and 5 illustrate another embodiment of the
attachment mechanism coupling 115. In this embodiment,
straps 104 and 104' are diflerent portions of the same
continuous strap and will be denoted as 104—104' (where the
reference numeral 104 refers to the end of the strap going to
the chinstrap and 104' refers to the end connecting to the
head-retention element 120). The element of the retention
strap 104-104' coming from the head-retention element 120
1s shown schematically as 1t passes over the rounded surface
142 and extends downward to pass around a pair of guide
bars 160, 162. Bar 160 has an angular profile terminating in
an angled projection 164 facing outwardly with respect to
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the helmet. The strap 104-104' passes over this angled
profile and then around bar 162, and finally to the chinstrap
buckle 110 (see FI1G. 1). This outward end of strap 104—-104'
can be pulled by the wearer 1n the direction of the “Free”
arrow, or downward 1n the direction of the “L.ock” arrow. In
using the present mvention, the wearer places the helmet on
his/her head and pulls the strap 104-104" (symmetrical
straps on left and right sides) away from the head in the
direction of the “Free” arrow. At this angle the strap 1s able
to freely slide over the surface 142 and bars 160, 162, and
the pulling action tightens the head-retention element 120 at
the back of the neck (see FIG. 1). The strap 104-104' 1s then
lowered 1n the direction of the “Lock™ arrow and attached at
the chin. In the downward “Lock™ position, strap 104104’
1s forced against itself and angled surface 164 of bar 160.
This contact frictionally engages the strap so i1t cannot slide
back from the position obtained 1n the tightening pull.

FIGS. 6, 7TA and 7B illustrate yet another embodiment of
the attachment mechanism coupling 115. In this embodi-
ment, straps 104 and 104' are different portions of the same
continuous strap and once agamn will be denoted as
104-104'. The portion of the retention strap 104-104' com-
ing from the head-retention element 120 1s shown schemati-
cally as it passes over the angled element 142 and then
extends downward to pass around a pivotable pin 170 and
through a pair of guide posts 172, 174. Pin 170 and guide
posts 172, 174 are part of a rotating assembly 176 that
rotates about a pivot point 180. Assembly 176 1s shown in
a “Free” position 1 FIG. 7B and a “Lock™ position in FIG.
7A. The strap 104—-104' passes through a narrow passage 182
between pins 142, 170. In using the helmet incorporating
this attachment mechanism, the wearer places the helmet on
his/her head and pulls the strap 104-104' on left and right
sides of the helmet away from the head 1n the direction of the
“Free” arrow. The angle of this pulling action causes the
assembly 176 to rotate outward to the position shown 1n
FIG. 7B. In this position, the strap 104—104' 1s free to slide
over the pins 142, 170 and the pulling action tightens the
head-retention element 120 at the back of the neck (see FIG.
1). The strap 104-104' 1s then lowered 1n the direction of the
“Lock™ arrow and attached at the chin. This downward
motion rotates the assembly 176 to the “Lock™ position
shown in FIG. 7A, 1n which strap 104-104' 1s pinched in the
narrow space 182. This pinching action irictionally engages
the strap, preventing 1t from sliding back from the position
obtained 1n the tightening pull.

Having described certain embodiments of the invention, it
will be apparent to those of ordinary skill 1n the art that other
embodiments incorporating the concepts disclosed herein
may be used without departing from the spirit and scope of
the invention. The described embodiments are to be consid-
ered 1n all respects as only 1illustrative and not restrictive.

The mvention claimed 1s:

1. A safety helmet comprising:

a. a body configured to receive a wearer’s bead;

b. a chinstrap;

c. a stabilizer strap;

d. a rear head-retention element responsive to the chin-
strap and the stabilizer strap such that (1) tightening of
the chinstrap draws the head-retention element 1n both
forward and upward directions and (11) adjustment of
the stabilizer strap changes a tension on the head-
retention element:; and

¢. an adjustment mechanism, at an end of the stabilizer
strap, for changing the tension on the head-retention
clement without affecting the chinstrap.
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2. The safety helmet of claim 1 wherein the body com-
prises a crown portion, a forward portion, a rear portion, and
a cavity for recerving the wearer’s head, the head-retention
clement being located within the cavity at the rear portion of
the helmet, tightening of the chinstrap drawing the head-
retention element toward both the crown portion and the
forward portion.

3. The safety helmet of claim 1 wherein the head-retention
clement comprises a stabilizer configured to engage the rear
of the wearer’s head.

4. The safety helmet of claim 3 wherein the stabilizer 1s
engaged by the stabilizer strap.

5. The satety helmet of claim 3 wherein the stabilizer strap
frictionally engages the chinstrap.

6. The safety helmet of claim 1 wherein the chinstrap
comprises multiple straps 1n a Y configuration.

7. The safety helmet of claim 1 wherein the head-retention
clement 1s engaged by the stabilizer strap, tightening of the
chunstrap placing tension on the stabilizer strap.

8. The safety helmet of claim 1 wherein the adjustment
mechanism comprises a latch.

9. The safety helmet of claim 8 wherein the latch com-
prises a parallel strap irictionally engaging the stabilizer
strap.

10. The safety helmet of claam 8 wherein the latch
comprises angular elements that engage the stabilizer strap.

11. The safety helmet of claam 8 wherein the latch
comprises a locking element that secures the stabilizer strap.

12. A method of securing a safety helmet, the method
comprising the steps of:

a. providing a safety helmet comprising a body configured
to receive a wearer's head, a chinstrap, a stabilizer
swap, an adjustment mechanism at an end of the
stabilizer strap, and a rear head-retention element; and

b. with the wearer’s head within the body, tightening the
chinstrap so as to secure the safety helmet to the
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wearer’s head, and using the adjustment mechanism,
adjusting a tension on the head-retention element to
draw the head-retention element in both forward and
upward directions without aflecting the chinstrap.

13. The method of claim 12, wherein tightening of the
chunstrap places tension on the stabilizer strap.

14. The method of claim 12, wherein the adjustment
mechanism 1s slidably engaged with the chinstrap.

15. The method of claim 12, wherein the tension on the
stabilizer strap 1s adjusted by sliding the adjustment mecha-
nism along the chinstrap.

16. A safety helmet comprising:
a. a body configured to receive a wearer’s head;
b. a chunstrap; and

c. a rear head-retention element responsive to the chin-
strap such that tightening of the chinstrap draws the
head-retention element in both forward and upward
directions;

wherein the chunstrap comprises a plurality of strap legs
in at least two Y configurations, ends of two legs of
cach Y configuration being attached to the body of the
safety helmet.

17. The safety helmet of claim 16 wherein the chinstrap
1s adjustable with respect to one of the attached legs.

18. The safety helmet of claim 16 further comprising an
adjustment mechanism.

19. The safety helmet of claim 18 wherein the adjustment
mechanism facilitates adjusting a tension on the head-
retention element without aflecting the chinstrap.

20. The safety helmet of claim 16 wherein the strap legs
form two Y configurations.
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